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Sederta, Product Division of Mindready Solutions Inc.
License Agreement

IMPORTANT — READ CAREFULLY BEFORE INSERTING THE INSTALLATION CD-ROM INTO A
CD-ROM DRIVE. By inserting the installation CD-ROM in a CD-ROM drive, you indicate acceptance
of the following Sederta, Product Division of Mindready Solutions Inc. License Agreement.

This is a legal agreement between you (either an entity or an individual) and Sederta, Product
Division of Mindready Solutions Inc. By inserting the installation CD-ROM in a CD-ROM drive
you are agreeing to be bound by the terms of this agreement. If you do not agree to the terms
of this agreement, promptly return the unused software and accompanying items (including
written materials) to the place of origin from which you obtained them for a full refund.

1. GRANT OF LICENSE. Sederta, Product Division of Mindready Solutions Inc. grants you the right to
use the enclosed Sederta, Product Division of Mindready Solutions Inc. software files (the
“SOFTWARE”") on any computer equipped with a Sederta SedNet adapter card. Use of the
SOFTWARE with non-Sederta hardware is not permitted.

2. COPYRIGHT. The SOFTWARE is owned by Sederta, Product Division of Mindready Solutions Inc.
and is protected by Canadian copyright laws and international treaty provisions. Therefore, you
must treat the SOFTWARE like any other copyrighted material (e.g. musical recording or book)
except that you may make one copy of the SOFTWARE solely for backup purposes. You may not
copy the written materials accompanying the SOFTWARE.

3. OTHER RESTRICTIONS. You may not rent or lease the SOFTWARE, but you may transfer the
SOFTWARE and all accompanying written materials on a permanent basis provided you retain no
copies and the recipient agrees to the terms of this Agreement. If the SOFTWARE is an update or
has been updated, any transfer must include the most recent update and all prior versions. You
may not reverse engineer, de-compile, or disassemble the SOFTWARE.

This Agreement is governed by the laws of Canada.

LIMITED WARRANTY

Sederta, Product Division of Mindready Solutions Inc. reserves the right to make changes to its
products or services without notice or obligation to notify any person of such changes. Sederta,
Product Division of Mindready Solutions Inc. is not responsible for any damages caused by using this
product. All technical information and recommendations in this guide are believed reliable, but the
accuracy and completeness thereof are not guaranteed or warranted, and they are not intended to be,
nor they should be understood to be.

No part of this publication may be reproduced in any form, in an electric retrieval system or otherwise,
without the prior written permission of the publisher (owner).

SedNet is a trademark of Sederta Inc. All other product names mentioned herein are the trademarks
of their respective owners.
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Disclaimer

Please read and abide by the following disclaimer carefully. Any questions or comments you may
have should be directed to:

Technical Publications Department

Sederta, Product Division of Mindready Solutions Inc.
1375 Trans-Canada Highway, Suite 400

Dorval, Quebec

Canada

HOP 2W8

Sederta, Product Division of Mindready Solutions Inc. makes no warranty, whether expressed or
implied, with respect to this documentation manual, including any warranties of merchantability or
fitness for a particular purpose. Sederta, Product Division of Mindready Solutions Inc. is not
responsible for erroneous material that this document may contain. Furthermore, all information in
this document is subject to change at any time without prior notice.

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
Edition 1 ii



VME-400 Communication Adapter
User’'s Manual

=

Table of Contents

[N @010 [ 1 [ ] 2
. 1 VME-400 COMMUNICATION ADAPTER FEATURES ... iiiiiietttie ettt ettt e e e e ea e e e e s eeeaans 2
. 2 BASIC FUNCTIONALITY OVERVIEW . cuuiitiitiieiteeet e et e et ee st essaess s st sssaea st ssaaesstasesaassstnseanseransastneees 3

1.2.1 Block diagram of the 1394-VME master adapter .........ccccceeiiiiiiieriee et ciinveeee e 3

1.2.2  Accessing the 1394-VME master adapter from the 1394 busS...........ccccvveeeeiiiiciiiieeeee e, 4
. 3 ARCHITECTURE OVERVIEW ...utuuuiiiiiiiiettitieseeetesssasasessstssstsasesessssestasasseessssssaranssessserssstasessessessrnes 5

1.3.1 MCBBENTBO CPU ... et e e e e e e e e e e e e e 6

1.3.2 1394 Serial BUS INTEITACE .......eieieii et e et e e et e e e e e e e e e e eaaaas 6

133 MEMIOTY BIOCKS ...ttt ettt et e e e e 6

1.3.4  4-Digit LCD DiSPIAY ..eeeiueeeeieiiiiiieitieee ettt ettt ettt e st e et e e e b e eenes 6

1.35 S = LU E = 5 7

1.3.6 RS m232 POM .o e 7

SYSTEM CONFIGURATION.... oottt ettt s e e e e et e e e e e s e e ae b e e eesssesbabaeseesseeeseraanns 8
. 1 SEDNET ADAPTER CARD BOOT-UP SEQUENGCE ....uuuuiiiiiiiiiitiiiieieeeieesiiiisseessesesssansesssssesssssnesesesesesens 8
. 2 SEDNET ADAPTER CARD JUMPER CONFIGURATION ....ituuiittiiuniiiteetteitteesineesaessnessnesssnsasnersnassineees 9
. 3 SEDNET ADAPTER CARD PARAMETERS CONFIGURATION ....uvuuiiiieeiiettatisteeeieessssasseesssesssssnseeesssesnns 10

e I R =Y =11 4 1< (=] G ] P 10

2.3.2 MOiIfYING PArQMELEIS .....cei ittt ettt e et e e e stb e e e s st b e e e s aabe e e e s sabee e e 12

2.3.3 Parameter AGOIESSES ... .ceue ittt ettt ettt e e et e e e e et e e s et e e e et s e e eaa s e s seaeeeebaranas 12
.4 ACTIVATING THE DATA TRANSFER .....coetttueee e et et e e e e ettt e e e e e e e et e e e e e e e e et e e e e e e e e e enaeaeeeaaaees 13

THE RS-232 SERIAL P ORI T et e et e et e et e s e e et e e e e ebeeranaees 15
. 1 OVERVIEW OF THE RS-232 PORT ..ottt ettt et e e e e et e s e s sb e e e e aaaaas 15

3.1.1 =T o0 o 1Yo To = PSP 15

3.1.2 R SR YA = o] B 1Y, (oY [T 15

3.1.3 Lo T (oYY, [ Yo [ 15

HOW TO UPDATE YOUR CARD’S FIRMWARE ... 16
. L UPDATES FROM THE RS-232 P ORT ..t ittt ettt e et e et e st e et e st e s s et e s s s st e eraesaaans 16

ISOCHRONOUS TRANSACTIONS ..o et e e st e e e e e ra e e abeees 17
. 1 ISOCHRONOUS DIGITAL PROVIDER ..ottt 17

5.1.1  Configuring the iISOChron0OUS ProVIAET..........ceiiiiiiiiiiiiee e 18
. 2 ISOCHRONOUS DIGITAL RECEIVER ... ..ottt e e eeas 19

5.2.1  Configuring the iISOChIONOUS FECEIVET .........uuiiiiiiiiie ittt 21

IP CARRIER BOARD DESCRIPTION ...outtiiiiiiiiitee ettt e et s e e s e e s e e s s s s sabaaa e e 24
B 1N =10 010 Lo T | AT 24

6.1.1 T Y | 1 = N 24

6.1.2 SV ME - P A . e et aaras 24
. 2 ADAPTER BLOCK DIAGRAMS ...ttt ettt ettt et e e e e e et e e et e s s s s bt e et e s sbseaa e san s st eesnssrnans 25

6.2.1  SD-VME-IPC BIOCK DIaQram......cccceeiiiiiiiiiieeieeeieiiitiiee e e e e s s siitatee e e e e e s s saniaaeseeee s s e ssnnsnnnees 25

SD-VME-IPA BIOCK DIGQIAM....eiiiieeiiiiiiieie et e e sttt e e e e s s e e e e e s st e e e e e e e s saabaaeeeaeeesssnnraneeeeens 27
. B FRONT PANEL VIEW....uuiiiiiiiittete e ettt e e e e ettt s e e e e et e aa b s e s e e e s sea bbb e s eeeseeesabaa s esessssssbanaseessanes 30

6.3.1 SD-VME-IPC Front PANElI VIBW .......couuiiiiiee e ettt e e e e 30

6.3.2 SD-VME-IPA Front PANEI VIBW ......oceeeieiiie ettt et e e e er e e e 31
. 4 MEMORY MAPPING OF THE [P MODULES ... ottt e e et e e s e et e e s e s e ra e e eas 32

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
Edition 1 iii



VME-400 Communication Adapter
User’'s Manual

7. USER SPECIFIC FUNCTIONS (USF)...uiiiiiiiiiie ittt ettt ettt et e e snteeeesnnneeee e 33
7. L PARAMETERS ..tttttttete ittt et e e e e et ettt e e e e e e s bbbttt e e o444kt e b et e e e e e e e 4R b b be e et e e e e e e e b bbb e et e e e e e s e nbbbnneeeaeeas 33
7.2 CREATING A USER SPECIFIC FUNCTION (USF) ..ciiiiiiiiiiiiiite ettt 34
7. 3 UPDATING A USER SPECIFIC FUNCTION (USF) IN FLASH MEMORY ...ccoiiiiiiiiiiiiieieae et e e e 34
7. 4 EXECUTING A USER SPECIFIC FUNCTION (USF)....ciiiiiiiiiiiie ettt 34
7.5 AVAILABLE USF STRUCTURES ... .uutttttiteeeaaiiititeettaeeasaaattsseetaeesasaasbsseeeaeaesasansbabseeeaaesesannrsnreeeeeaaens 35

75.1 (O S o F= Tl (= A PRSI 35
7.5.2 EY0 |\ B = Tod 1= TP PRRR 36
7. 6 AVAILABLE USF FUNCTIONS ....ttttttttttteteieieietntstnearstatssseesssesneseesssssssssssssssssssssss e 37
7.6.1 SD_RESEL 1394 ...t a e e e e e e e e e e 37
7.6.2  SD_CheCk Port 1394 ... e e e e s et r e e e e e e rae s 38
7.6.3 SD_INIt_AdAPLEr L1394 ...t e e e 38
T7.6.4  SD_RECEIVE 1394 ..ottt ettt e ettt e et e e e s s bt e e e s atbe e e e et e e e e nrreeeean 39
7.6.5 SD_SENA_ASY_ 1394 ..ot enees 39
7.6.6  SD_MKPACKEL 1394 .....ccii ittt e e e e e s e e e e e e e e s e e e e e e e e e e e nrrrae s 40
7.6.7 SD_INIE_IDMA ..ttt e e n e e nbae e nares 40
7.6.8 S D N = I =t g (o] g o] [ SO SUPPPY 41
7.6.9 ST = =X ] o) 1 PSPPSRt 41
7.6.10  SD_LED_RUN_ON ...utiiiiiiiiiiiiite ettt ettt e e e et e et e e e e e et e e et e e e e e e snnrnneeas 41
7.6.11  SD_LED_RUN_OFf ...ttt e e e e s es 42
7.6.12 SD_LED_COMIM_ON ..iiiiiiiiiiiiiiieee ettt s e e e e e e et s e e e e e e e ee b s e e e e s aeeaabbn s eeeaaeennes 42
7.6.13  SD_LED_COMM_Off...iiiiiiiiiieeiiee e e 42
A T8 ST [ o1 Ao [ [ S PP TPPRRPPR 43
AL S TS I O o Yo F= L (= o Lo SR 43
T T USE EXAMPLE ..ottt ettt oo oottt e e e e 44 b e b ettt e e e e e e s bbb b e e e e e e e e s e nnbbbeeeeeeeeas 43
7. 8 USF.SPC FILE EXAMPLE ....tetttieeetiiittteeeeaaaeeaattteeeeaaaeesaansteteeeeeaeeeaaanssbeeeeaaesesanssteneeaaeeesannssnnneeeeaeess 45
7.9 LINK.SPC FILE EXAMPLE ...tttttiiettiiittttttte e e e et ettt et e e e e e s et bbbttt e e e e e e s ebb ettt e e e e e aaababe e et e e e e e s anbbbrneeeeaeeas 46

8. OTHER FEATURES ... ..ottt ettt e e e e et e e e e e e e e e bbb et e e e e e erereees 47
8. 1 WRITING YOUR OWN PARAMETERS TO THE USER FLASH MEMORY ......cttiiiiiiiiiiiiiiieiee e 47
8. 2 DETECTING THE NUMBER OF 1394 ADAPTERS CONNECTED TO THE 1394 Bus WITH SELF-ID
0 = = TP PP P PP PP PPPP PO 48

ANNEX I: SRAM PARAMETERS ... ..ottt e e e e e e e e e e e e e anes 49

ANNEX 11: IMPLEMENTED CSRS....ciiiiiiiittiiite ettt e e ettt e e e e e s sttt e e e e e e e e snnbnaeeeaaaeesaannenneeeeeas 51

ANNEX T2 SEMAPHORES ..ottt e e e et e e e e e e s e abnb e e ee e e s e aanes 52

ANNEX IV: MEMORY MAPPING OF THE BOARD.....ciiiiiiiiitiitiet ettt aa e 53

ANNEX V: ERROR MESSAGES. ... ..ttt e e e e e e 55

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
Edition 1 iv



VME-400 Communication Adapter
User’'s Manual

List of Tables

TABLE 1 DESTINATION ADDRESS DEPENDING ON THE PACKET'S ADDRESS OFFSET HIGH .....cicvveeiiiiviieeiiinens 4
TABLE 2 CONFIGURATION VALUES FOR THE RESPONSE FLAG ....uuuiiiitiieiiiiieeieieeesetieeesetaeesesnnesssnnesssnnnnns 11
TABLE 3 CONFIGURATION VALUES FOR THE RS-232 PORT ...ttt ettt e e e s et e e s e e an e eans 12
TABLE 4 HOW TO UPDATE THE SYSTEM PARAMETERS ... .cetuuiiiitteeetetaseeeetieesetieessatasessesnessssnneessraessrannees 12
TABLE 5 ADDRESSES FOR THE SYSTEM PARAMETERS ....cuuiittietieitteeetteeeaesstesaaes st eestessnsstnsesanessnnsasnesens 13
TABLE 6 STEPS TO ACTIVATING 1394 PACKET TRANSMISSION ....uuiiiitunieeieinieeirineeretieesesieesesnnesssrneesennnnns 14
TABLE 7 ISOCHRONOUS DIGITAL PROVIDER PARAMETERS ....uutiiutiiitiiitiieiieeiteeateesaee st essa s st esanessnnsasnesens 18
TABLE 8 ISOCHRONOUS DIGITAL RECEIVER PARAMETERS ...uutiiitttieittiteeeetieeseateessttneesseansessssneeserneessannes 20
TABLE 9 PIN-OUT CORRESPONDENCE BETWEEN DIN CONNECTOR AND IP MODULES ......ceucviviiiiiiciiieeenee 26
TABLE 10 JUMPER SETTINGS FOR THE BOARD ID .....iiiiiiiei ettt e st e st e e eaaa e 26
TABLE 11 JUMPER SETTINGS FOR CLOCK RATE. . .cuiiiiiiii ittt e et s s e et e s e aan e eans 27
TABLE 12 PIN-OUT CORRESPONDENCE BETWEEN DB37 CONNECTOR AND I[P MODULES 3 AND 4 ............... 28
TABLE 13 PIN-OUT CORRESPONDENCE BETWEEN DB37 CONNECTOR AND IP MODULES 1 AND 2 ............... 28
TABLE 14 JUMPER SETTINGS FOR THE ADAPTER BOARD ID ....iiviiiiiiii et 29
TABLE 15 JUMPER SETTINGS FOR CLOCK RATE. . .cuiiiiiiii ittt e e et e e s e e e s e e e e eans 29
TABLE 16 MEMORY MAPPING FOR [P MODULES ....uciiitiiiieei et e et e e e e st e e s et e e s eeaa e s saaaeesebaneseeannans 32
TABLE 17 MEMORY MAPPING FOR THE [O SEL....cvniiiiii et e e e 32
TABLE 18 WRITING USER-DEFINED PARAMETERS AND VALUES TO FLASH MEMORY ....ccovvviiiiiiieciivieeeeeeen, 47

List of Figures

FIGURE 1 BLOCK DIAGRAM OF THE 1394-VME MASTER ADAPTER ....uciivvtieietieeeieiieeeeaneesstieesesnsesesnneesesnns 3
FIGURE 2 MEMORY OF THE VME-1394 BRIDGE, AS SEEN FROM THE 1394 BUS ......iiiiiiieiiiiieeeeeie e, 4
FIGURE 3 VIME BLOCK DIAGRAM .. .cctttiiiete ettt e ettt e et e e et e e e e et e e e et e e s et e s s saaa e s e aaa e e s et e e e eaaeessanneeeeranss 5
FIGURE 4 EXAMPLE OF A BOOT-UP SEQUENCE ON THE LCD DISPLAY .....uuiiiiiiiieiii et 8
FIGURE 5 POSITION OF THE JUMPERS ON THE CARD ....ccvuuuiiietuneeeittnesetnieesstnessesnessssneessssnessssnsessssneeessnnns 9
FIGURE 6 CONFIGURING AND IMPLEMENTING THE ISOCHRONOUS PROVIDER .....ccocvuuieiiiiieeiiiieeeeiieeeeeiies 19
FIGURE 7 CONFIGURING AND IMPLEMENTING THE ISOCHRONOUS DIGITAL RECEIVER WITH THE SYMODE = 122
FIGURE 8 CONFIGURING AND IMPLEMENTING THE ISOCHRONOUS DIGITAL RECEIVER WITH SYMODE =0....... 23
FIGURE 9 BLOCK DIAGRAM OF THE SD-VME-IPC CARRIER BOARD .....ccovuiiiitiiieiiiieeeeeteeesesneesssineeessnneeees 25
FIGURE 10 JUMPER FUNCTIONS ...uuituttttieite ettt e et eetaaesstssaaeesaaes st s s sassba e san st saasesa s san s sbnsesnsssanssstnsssnnsesnnns 26
FIGURE 11 BLOCK DIAGRAM OF THE SD-VME-IPA CARRIER BOARD........uuuiiitteeeiitieeeeeteiesesieeessieeeesrneeens 27
FIGURE 12 JUMPER FUNCTIONS ...uuittttttiettn ettt e et setaes st esaaessaaes st sssassta s saa st eanseaa s san s sbnsesnsssanssstnsesnssennns 28
FIGURE 13 FRONT PANEL VIEW OF THE SD-VME-IPC BOARD ........uuiiiiiiiiiitee et ee et e e e st eeeaaa e e 30
FIGURE 14 FRONT PANEL VIEW OF THE SD-VME-IPA BOARD .......cuuiiiiiiie it 31
FIGURE 15 1394 PACKET HEADER BIT VALUES . ....ittttiiiett ettt e ee et e eeseaasessaaaeesstaessesansesssanesessbasesssnnneesees 39

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
Edition 1 v



VME-400 Communication Adapter
User’'s Manual

How to Reach Us

Sederta, Product Division of Mindready Solutions Inc.
1375 Trans-Canada Highway, Suite 400

Dorval, Quebec

Canada

HI9P 2W8

For information, comments or suggestions, please contact us by E-mail at info@sederta.com

There are several ways to reach us for technical support:

Tel. +1 (514) 338-8749
Fax: +1(514) 338-1915

E-mail: support@sederta.com

Sederta, Product Division of Mindready Solutions Inc. also offers a wide range of services to support
our customers' needs throughout their projects:

- Consulting Services

- Customizable Product Support Programs
- On-Site Assistance

- Comprehensive Technical Assistance

- |EEE-1394 Hands-On Training

For more information about our company and SedNet products, visit our Web site at:

http://www.sederta.com
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1.

INTRODUCTION

1. 1 VME-400 Communication Adapter Features

1394

100, 200 400 Mbps data communication transfer
Physical isolated interface

Asynchronous and isochronous communication

Three IEEE-1394 connector ports

1394 hot plug-and-play

Up to 63 nodes may be connected along the same bus
Fully compatible with SedNetd adapters and libraries
Limited compatibility with the IEEE-1394 (1995) standard:
- Transaction layer for read and write operations

- Basic space allocated for control and status registers (CSR)
- Minimum configuration ROM

User Memory

256KB 32-bit Fast SRAM, 0-wait state
256KB 8-bit FLASH memory
32MB DRAM

Firmware

Complete resident firmware, an intelligent bridge between 1394 and local buses.
Real-time specific functions:

- Analog and digital provider

- Programmable isochronous timer to synchronize all attached nodes and IP modules
- Specific real-time functions

Capabilities for adding specific functions

IP_ Carrier Section

Up to 12 Industrial Pack sites (32MHz or 8MHz) using 6U IP Module Carrier Boards (SD-VME-
IPC or SD-VME-IPA) may be added

Interrupt and DMA transfer supported

Real-time synchronization between all attached devices and IP modules

Hardware Specifications

Length: Standard VME 6U

Storage temperature: 0°C to 70°C

Operating temperature: 5°C to 55°C

Operating humidity: 20% to 90% non-condensing
Operating voltage: +5,+/-12V, +/-5%

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
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1. 2 Basic Functionality Overview

1.2.1 Block diagram of the 1394-VME master adapter

The SedNet VME-400 master adapter is a high-performance intelligent bridge between the IEEE-1394 400
Mbps serial bus and Industrial Pack (IP) Modules. It contains a large amount of user-resident memory
(FLASH, SRAM and DRAM), and has been implemented with an RS-232 port (serial port) for debugging
and configuration purposes. The relationship between each of these components is illustrated below:

N
Y,
Intelligent Bridge ’él
32MHz CPU B
With Firmware U
S

\_/

|
|
| IP5 USER MEMORY
[ IP10 SRAM - DRAM- FLASH
IP1

Figure 1 Block diagram of the 1394-VME master adapter

The VME-400 includes a 32-bit integrated processor unit, the MC68360, with an operating speed of 32
MHz. The processor combines high-performance data manipulation capabilities with powerful on-chip
peripheral subsystems. The communication adapter includes 256KB of user EPROM FLASH memory,
256KB of user SRAM (static RAM), and 32MB of SIMM DRAM. The card interfaces up to twelve IP
modules with the IP carrier board (SD-VME-IPC or SD-VME-IPA.)

The RS-232 port is mainly used for system configuration and debugging. It can be used to monitor system
activity and is an easy way to reconfigure your system. You can also configure the VME-400 board via the
1394 bus.

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
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1.2.2 Accessing the 1394-VME master adapter from the 1394 bus

The VME-400 board maps all its local memory space, including the user memory and IP module(s), on the
1394 bus.

The VME-400 board can be accessed by other 1394 devices to perform read or write operations to the
local memory space.

Sending a 1394 request to the VME-400 performs these accesses. The main difference between the two
accessed zones is the address offset high (16 bits) in the header of the 1394 packet, as shown in Table 1.

Address High Destination Address

0x0000 Local memory space
OxFFFF Space reserved for CSRs

Table 1 Destination address depending on the packet’s address offset high

Address space of the VIME-+00 card
Adddress High - Address Low
Q000 - Q000 o0
WIME-HOD
1304-VME Adapler Lacal Memory
0000 - 03FF FFFF
Mot used
1394 BUS Mol Lsed
Mot used
FFFF - FOOO 0000
C5Rs
FFFF - FOOO 0410

Figure 2 Memory of the VME-1394 bridge, as seen from the 1394 bus

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
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1. 3 Architecture Overview

The VME-400 block diagram is shown in the figure below.

OC o DC
for Physical )
ntarface WME masler slave interface | 'g
Paowaer m
lznlation &
=1
=]
&
=g
7
=

. shysical isolafion .

1384 Py Cj _ tedace [V

T ntarface circuit ! v Inieracs B bit flaxsh
256 KB frmwars

1304 o
—
pmmaEter 32 hit SHAM
[ —H  256KE firnware
1304 ! y 256KB user
conneclor r
| 1394 Sanal Ll 1994 ogical ]

T 256KE user
E
4 digits LCD f
display o CPU 32+ processor I =
= i
S
[ o]
A W o==Z
o=
o ¥ = =
Stelus T =
; ] 1
LED's " z
=
Expansion
connacion
1 I
" ’ for
S ol - W ¥
R5-232 port Pigiback
IF Holder boards

Figure 3 VME Block Diagram
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1.3.1 MC68EN360 CPU

The MC68360 controller is part of the Motorola CPU32+ family. The CPU 32 main processor has a 32-bit
data path and can address up to 4GB of memory space. Also present is an on-chip RISC processor that
acts as a dedicated communications coprocessor for items such as DMA, serial communications and
timers.

1.3.2 1394 Serial Bus Interface

The VME-400 uses the TSB12LV01 chip as a link layer to transmit and receive 1394 packets. It also
generates and checks the 32-bit CRC. The link layer only provides a half-duplex (transmit or receive) data
packet delivery service. The process of delivering a single packet is called a subaction. Two types of
subactions are used in the serial bus link layer.

a) Asynchronous subactions — a variable amount of data and several bytes of transaction layer
information are transferred to an explicit address and an acknowledge is returned

b) Isochronous subactions — a variable amount of data is transferred on regular intervals over
reserved bandwidth. No acknowledge is returned.

The 1394 link layer has a software-adjustable FIFO for packet size and performance optimization. It
interfaces directly with its companion chip, the TSB21LVO03A physical layer. The TSB21LV03A can support
bus speeds of 100, 200 and 400 Mbps.

The physical layer provides the analog transceiver functions needed to implement a three-port node in a
cable-based 1394 bus. The three IEEE-1394 compliant cable ports provide a bandwidth of 400 Mbps. Its
logic performs system initialization and arbitration functions.

1.3.3 Memory Blocks

The VME-400 communication adapter is implemented with the following memory units:
- 256 KB 8-bit program FLASH
- 256 KB 8-bit user FLASH
- 256 KB 32-bit program SRAM
- 256 KB 32-bit user SRAM
- 32 MB 32-bit (SIMM) user DRAM

1.3.4 4-Digit LCD Display

The LCD display is used to indicate the system status. Messages are displayed during hardware testing or
when a system fault occurs. The LCD display is also used to display the adapter board's 1394 node
number.

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
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1.3.5 Status LED

The card’s front panel has been outfitted with four LEDs:
- Run
- ldle
- Error
- SCon

The Run LED is lit when the 1394 interface is active. It indicates that a 1394 packet is currently being sent
or received.

The Idle LED is lit when neither the 1394 nor the VME bus is currently being accessed.
The Error LED flashes when an unrecoverable error has occurred. The processor will then be in a HALT
state. When a minor error has occurred, the LED will be ON until the cause of the error has been

deactivated. If the communication adapter is being used under normal conditions, the Error LED should be
OFF at system RESET.

1.3.6 RS-232 Port

Using the proper serial port interface, the RS-232 port is used as a debugging tool for system
functionalities such as 1394 quadlet write and read requests/responses. It can also be used to configure
system parameters such as the 1394 node number and the card’s VME mapping.

For more information about the VME-400 RS-232 port, refer to the EVM-400-SI manual.

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
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2. SYSTEM CONFIGURATION

2. 1 SedNet Adapter Card Boot-Up Sequence

At system start up, the name SedNet will appear on the LCD display, followed by the software
version number.

A sequence of five tests is then executed:

- Test 1 verifies the user SRAM. If an error is detected while executing the test, “ERR1”
will be written on the LCD display located on the front panel of the adapter.

- Test 2 verifies the DRAM. The LCD display will show the amount of DRAM memory
available in the system: either 0 MB or 32 MB. The message “ERR2” will be displayed on
the LCD if this test fails.

- Test 3 verifies the 1394 adapter. It will test and initialize the 1394 protocol’s physical and
link layers. An “ERR3” message will be displayed on the LCD if an error is detected while
executing this test.

- Test 4 verifies the VME interface. An “ERR4” message will be displayed on the LCD if an
error is detected while executing this test.

Note: Refer to ANNEX V: Error Messages for a description of the error messages.

After these tests have been completed successfully, the LCD display will show the 1394 bus and
node number of the VME-400 card. When one or several 1394 connectors are connected to the
communication adapter, a vertical line will appear beside one of the last three digits of the LCD
display. One line should appear for each connector that was successfully detected, showing the
position of the detected connector.

Example: If the 1394 bus number is 0x3ff and the node number is 0x001, the LCD will display
FFC1 in hexadecimal. If there is a 1394 connector in the 1394 sockets of the card, a vertical bar
will be displayed near the second digit of the LCD display.

through

omw

—|m Z

ook <
e IO N |
IO
R O T m

Figure 4 Example of a boot-up sequence on the LCD display
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2. 2 SedNet Adapter Card Jumper Configuration

Two jumpers have been added to the VME communication adapter: one for the power supply
capabilities of the 1394 connectors when the VME is not powered on (P8) and the other to indicate

the VME bus controller capability (P10). These jumpers are located on the adapter card as
indicated in the diagram below:

Jumper #1

1394 bus power-on

1394
connector

1394 VME
connector conn.

1394
connector

4 digits LCD
display

Status P10
LEDs Jumper #2
VME system controller

VME
32 Mbytes DRAM SIMM conn.

RS-
232
port ‘

IP HOLDER CONNECTOR |

Figure 5 Position of the jumpers on the card
P8 is used to indicate whether the PHY (1394 physical layer) can be powered by the 1394 bus. When the
jumper is connected, the PHY can receive power from the 1394 bus even if the VME bus is off.

When jumper P10 is connected, the adapter board can act as the VME system controller and perform VME
bus arbitration.
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2. 3 SedNet Adapter Card Parameters Configuration

Certain parameters must be set for a fully-functional system. All parameters should normally be set up
at system delivery. If, for any reason, you wish to change any of these settings, follow the instructions
below. (For a quick reference of the parameters and how to modify them, see ANNEX |: SRAM
parameters and ANNEX II: IMPLEMENTED CSRS at the end of this document.)

2.3.1 Parameter List

The key parameters are:

- 1394 Vendor ID

- IEEE-1394 Compliance

- Serial Number

- Version Number

- Bus Node and Bus Number

- Response Flag

- RS-232 port configuration flag

The other parameters are outlined in ANNEX I: SRAM parameters at the end of this document.

1394 Vendor ID:

This parameter is used to indicate the identification number of the adapter card’s manufacturer. Each
manufacturer has a distinct serial number. The vendor ID is usually written once and never modified
afterwards.

IEEE-1394 Compliance:

This parameter indicates whether the communication adapter is being used in SedNet-compatible mode or
IEEE-1394 compliant mode.

Serial Number:

This parameter is used to indicate the serial number of the adapter card. Each adapter card has a distinct
serial number. This is how you can tell your communication adapters apart. The serial number parameter
is usually written once and never modified afterwards.
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Version Number:

This parameter is used to give the software and hardware version of the adapter board. It is mostly used
to identify the current software version on the card when a software update is released. This is how to
read the version information:

[ 31 Hardware Version 16 | 15 Software Version 0 |

Bus Node and Bus Number:

The node number is the number assigned to the 1394 device to uniquely identify it for the purposes of the
1394 bus configuration. The bus number is used in cases of multiple 1394 buses, for example, there
could be two nodes assigned #2, one on bus 1 and another on bus 2.

Both the bus node and the bus number are set to 0 by default. The bus number can take values between 0
and 1023; whereas the node number can take values between 0 and 63. This parameter does not apply if
the communication adapter’s IEEE-1394 compliance parameter is set to 1 (IEEE-1394 compliance =
TRUE) because in this case the node number used for the bus is the device’s physical ID, as assigned by
the root master upon bus initialization.

[ 31 Bus Number 22 | 21 Node Number 16| 15 Reserved 0}

Response Flag:

This parameter tells the system whether or not it must deliver an acknowledgement for every read or write
request being sent. When the acknowledge is withheld, more packets can be sent in a shorter time span;
however, there is no way to verify if the packets have been properly sent.

These are the possible value for the parameter:

Value Status

0 No Response

1 Send a Response

Table 2 Configuration values for the Response flag

RS-232 Configuration Flag:

This parameter tells the system whether the RS-232 port (serial port) is being used as a regular RS-232
port for data transfer or as a system debugger. If it is being used for debugging, the port will be connected
to a terminal to monitor system activity, or configure and test the system. The default value is 0, which
means that the port is being used for debugging purposes.
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There are two possible values for this parameter:

Value Mode
0 Debugging mode
1 Standard RS-232 port

Table 3 Configuration values for the RS-232 port

2.3.2 Modifying Parameters

It is possible to change a parameter by writing to its assigned memory space. Unfortunately, this type of
update is only temporary. On the other hand, if the new parameter values are written to the FLASH
memory, they will be permanently retained (or at least until they are changed again) and will be updated
automatically after the operation. Follow the steps below to modify parameters in the FLASH memory:

Action Address Data

1. Write the new parameter The new parameter values.

value to SRAM.

The addresses of the parameter.

2. Write the update parameter
semaphore to begin copying
to the FLASH memory.

0x000AFF88 0x00000001

Table 4 How to update the system parameters

2.3.3 Parameter Addresses
Refer to ANNEX |: SRAM parameters for details.

| EEE_1394 VENDOR | D 0x000AFEDC
CH P_I D _HI GH 0x000AFEEOD
CH P_ID LOW 0x000AFEE4
| EEE_1394 COVPLI ANCE 0x000AFEES
MAX_REC 0x000AFEEC
| SOCH_ENABLE 0x000AFEFO
BUS_MANAGER ENABLE 0x000AFEF4
| SOCH_MANAGER ENABLE 0x000AFEF8
CYCLE_MASTER_ENABLE 0Xx000AFEFC
SERI AL_NUVBER 0x000AFF00
VERSI ON_NUVBER 0Xx000AFF04
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BUS_NODE 0x000AFF08
RESPONSE_FLAG 0x000AFFOC
| SOL_CHANNEL_NUM 0x000AFF10
| SO2_CHANNEL_NUM O0x000AFF14
CS5_AsSI Z (used for VME configuration ) Ox000AFF18
SLAV_ADD  (used for VME mapping ) 0x000AFF1C
SLAV_ADD MBK (used for VME mapping ) 0x000AFF20
VME_ADD  (used for VME mapping ) 0x000AFF24
VME_ADD_MSK  (used for VME mapping ) 0x000AFF28
1394 Packet length and packet address high 0x000AFFAC
(only used when accessing 1394)
1394 Packet address low 0x000AFFBO
(only used when accessing 1394)
1394 Response packet address high 0x000AFFB4
(only used when accessing 1394)
1394 Response packet address low 0x000AFFB8
(only used when accessing 1394)

0x000AFFBC

RS-232 Port Configuration

Table 5 Addresses for the system parameters

2. 4 Activating the Data Transfer

Here are the steps you need to follow to send a 1394 packet from the VME-400 adapter:

NOTE: you must take control of the 1394 interface before you write the 1394 request. The 1394 request

can be written at the address you want in user SRAM or in DRAM.

Action Address Value
1. Wait until the data at address 0x000AFFA8 0x00000000
0x000AFFA8 is 0x0000, meaning that
the 1394 interface is idle.
2. Write 0x01 to the 1394 semaphore to | 0X000AFFAS 0x00000001
take control of it.
Write the 1394 request packet. The address you select Your 1394 Request Packet
4. Write the address of the 1394 packet | 0Xx000AFFBO Address of the 1394 request
you wrote in Step 3. packet from Step 3
5. Write the length of the packet in the | 0X000AFFAC [32 length 16|15 origin 0]

16 most significant bits at address
0x000AFFAC.
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6. Write the origin of the packet in the 0x000AFFAC [32 length 16|15 origin O]
16 least significant bits of address
0x000AFFAC. (Write a O if on the

card.)

7. Write the address destination offset Address of the 1394 response
low of the response packet. 0x000AFFBS packet to be received

8. Write the address destination offset Address offset high of the
high of the response packet. (Write 0x 000AFFB4 response packet to be received
0x0 if on the card.)

9. Start the transfer by writing 0x02 at 0x000AFFA8 0x00000002
address Ox000AFFAS.

10. Wait until the data at address Ox000AFFA8 0x000000000

0x000AFFAS8 is 0x0, meaning that the
transfer is over.

11. Retrieve the 1394 response packet at | See steps 6-7 above 1394 Response Packet
the address specified in Step 6-7.

Table 6 Steps to activating 1394 packet transmission

Example:

Pick up a packet located at address 0x000A0000 with a packet length of 64 bytes. Then a write response
will be expected at address 0x000C0000 on the board once the request has been made.

1- Wait until the 1394-VME master adapter becomes available (when the data at 0xO00AFFA8 is equal to
0x0).
2- Request the 1394 bridge by writing 0x1 at address 0x000AFFAS.
3- Write the 1394 request packet at address 0x000A0000 on the VME-400 board.
4- Write 0x000A0000 at address 0x000AFFBO to indicate where the packet must be retrieved.
5- Write 0x00400000 at address 0x000AFFAC.
- 0040 is the length and 0000 means that the request is directly on the card.
6- Worite 0x00000000 at address 0x000AFFB4.
7- Write 0x00000000 at address 0xO000AFFB8 (This is the acknowledge address.)
8- Write 0x00000002 at address O0x000AFFAS8 to initiate the packet transfer.

9- Wait for the response packet at address 0x000C0000 on the board until the value at Ox000AFFAS8 is
equal to 0x0.
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3. THE RS-232 SERIAL PORT

3. 1 Overview of the RS-232 Port

The RS-232 port on the VME-400 communication adapter serves many purposes:

It can be used as a debugging tool to read and write memory blocks, configure the system
parameters, update the card’s firmware or perform software reset of the system.

It can also be used as an RS-232 port to connect to a printer, modem or any serial communication
device. (Not currently available.)

It can be connected to a terminal in order to monitor 1394 packets on the card and give VME
access to the card. Memory blocks can be read and some software functions (semaphores) can
be used with this option. (Not currently available.)

Refer to the Serial Interface manual for more information about the RS-232 port and how to use it.

3.1.1 Debug Mode

In debug mode, no software is running on the card. Memory reads and writes can be performed,
as well as memory block fills. The system configuration can be accessed or modified from this
option. New versions of the firmware can be uploaded to the FLASH (greatly simplifying software
upgrades) and 1394 accesses can be made for testing purposes.

3.1.2 RS-232 Port Mode

In RS-232 mode, the port is used as an input/output port for serial communication. No special
software or hardware is required to communicate with the port, and any RS-232 device can be
accessed via the serial port. The only settings that might require changing are the communication
parameters such as baud rate, data bits, parity, start and stop bits.

3.1.3 Monitor Mode

In monitor mode, the port acts as a window where the user can view the packets being sent to and
from the system. It can also be used to read the system’s memory; however, no writes are
permitted since this could put the system in an unstable state. Certain software functions
(semaphores) can be used from this option and the system configuration parameters are always
available to the user.
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4. HOW TO UPDATE YOUR CARD’S FIRMWARE

4. 1 Updates from the RS-232 Port

Sederta’s specially-designed firmware update application is a Windows 95/98/NT program included in your
package when you purchase a SD-EVM-400 adapter card. The program is nhamed EVM 400- SI and is
used via the host computer’'s serial port. For more information about the RS-232 port and how to use it,
refer to the EMV Serial Interface manual. It is available in printed format with this package, as well as
online in the Help menu of the EVM 400- SI program.

Follow the steps below to update your VME card’s firmware using the EVM 400- SI application:

Launch the EVM 400- SI application.

Choose Update VME from the Update pull-down menu. The Update VME dialogue box will
appear.

3. Indicate the bus and node ID of the card whose firmware you wish to update in hexadecimal.

4. Select the Motorola S-Record Format file with the file extension .DWN containing the update to be
written to the firmware of the selected VME communication adapter. You are provided with this file
when an updated version of the firmware is released. When you click the File name textbox, a
dialogue box will appear where you select the appropriate DWN file. The truncated path of the file
you choose will be displayed in this textbox once the dialogue box closes.

5. Click the Send button to download the firmware update information to the VME communication
adapter you selected in Update VME dialogue box.

6. Click the Quit button to return to the main screen of the EVM 400- SI program.

When performing the firmware update to the FLASH, the LCD display will show the percentage progress of
the update once the DWN file has been fully loaded on to the card’s SRAM. After the update has been
completed, the LCD display should show the 1394 bus and node number again. If this is not the case, an
error has occurred while updating the firmware.

Updating the firmware of your VME communication adapter will monopolize your system’s resources until
completion of the procedure. You must wait until the process is over before attempting to use the system
for other purposes.

Note: After updating the firmware, you must RESET the card for the modifications to take effect. (See
ANNEX 1l for the address of the semaphore that resets the communication adapter.)

ii Caution: Performing a FLASH update may cause loss of all data in
the user SRAM because of the card reboot process.
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5. ISOCHRONOUS TRANSACTIONS

The isochronous digital provider manages the transfer of data blocks at regular intervals (isochronous
cycles on the 1394 bus.) The isochronous digital provider can be activated by an application to transmit
frames.

The isochronous digital receiver manages the reception of data blocks on regular intervals. A SD-VME-400
communication adapter can be configured to receive data from a maximum of two channels. The receiver
stores dedicated packets in memory. Refer to the IEEE-1394 standard for more information.

5.1 ISOCHRONOUS DIGITAL PROVIDER

The isochronous digital provider sends isochronous packets at a regular time interval. The parameters
used to configure the isochronous digital provider are defined by the following constants:

Address Name Definition Default Value
Location
1 0xb0010 | SO_PROVI DER 0 =Idle 0=Idle
1 = Start
2 = Running
3 = Stop
2 0xb0014 | SO PROV_RATI O Transfers a block every n cycles. 1 = Every cycle
3 0xb0018 | SO_PROV_HEADER TAG: Format of the data carried (bits TAG =1
14-15)
chanNum: Number of the channel chanNum =0
transmitting packets (bits 8-13)
spd: Speed of the IEEE-1394 bus spd =01
(bits 4-5): (200Mbps)
00 = 100Mbps
01 = 200Mbps sy=1
10 = 400Mbps
sy: Transaction layer-specific
synchronization bits.
0 = no synchronization (bits 0-3)
4 0xb001c |SO_PROV_BLOCK LENGTH [ ength of the block of memory to be 8 bytes
written, expressed in bytes. (0 to 512 bytes)
5 0xb0020 | SO_PROV_FRAME_LENGTH | ength of the frame to be written, 512 bytes
expressed in bytes. (0 to 2MB)
6 0xb0024 | SO_PROV_SRC HI GH Address high of the block of memory to 0
be written. (16 bits)
7 0xb0028 | SO_PROV_SRC_LOW Address low of the block of memory to  0x1000000
be written. (32 bits)
8 0xb002c | SO_PROV_PTR Ptr of the address after a DMA transfer. 0
Used to know where the pointer of the
provider is.
9 0xb0030 | SO_PROV_DONE Transmission of the block is completed 0
when this bit is set to 1.
10  0xb0034 RESERVED
Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
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11  0xb0038 | SO_PROV_CLK_SRC Clock Source 1 =Cycle
0 = Off master (on-
1 = Cycle master (on-board) board)

2 = External clock

12 0xb003c | SO PROV_START_CYCLE  Forces the board to transmit cycle-start 0 = Idle
packets for cycle master node

0 =Idle

1 = Start

2 = Running
3 = Stop

Table 7 Isochronous digital provider parameters

5.1.1 Configuring the isochronous provider

Configure the isochronous provider using the steps listed below:

e Set the ratio in the | SO_ PROV_RATI O constant.

* Configure the header in the | SO PROV_HEADER constant by setting values for TAG, chanNum spd and
Sy
TAG Isochronous data format tag. (See IEEE 1394-1995 6.2.3 and IEC 61883 for more
information about isochronous data format tags.)

sy: ldentifies the synchronization.
« Set the length of the blocks to be transferred in the | SO PROV_BLOCK_LENGTH constant.
« Set the length of the frames to be transferred in the | SO PROV_FRAVME_LENGTH constant.
e Configure the data source in the | SO PROV_SRC LOW and | SO PROV_SRC HI GH constants.

Enable the provider by setting the | SO_PROVI DER constant to 1.

If a cycle master is present on the bus, transmission of isochronous packets will begin.

If no communication adapter has been configured as the cycle master, you can use a semaphore to start
the cycle master. It is crucial to activate the | SO PROV_START_CYCLE semaphore on the ROOT adapter so
that the cycle master is enabled. To start the cycle master, set | SO PROV_START_CYCLE to 1.

Before updating the data to be transmitted, you should check if the data has already been transferred. The
| SO_PROV_PTR constant will show the starting point of the next block to be transmitted. This value is
updated following the transfer of each block. Similarly, | SO PROV_DONE is also set to 1 following each block
transfer.

An example of how to configure and implement the isochronous provider is given on the next page.
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ISO_PROV_BLOCK_LENGTH

Address = /
ISO_PROV_SRC_LOW > E }
[

For each ISO_PROV_RATIO cycle and a CnDne (cycle done) has occurred:

1) E? e —Pp t0 12LV01
s ISO_PROV_PTR = Address of next block
[

ISO_PROV_DONE = 1

* sy is set in the header according to
the sy in ISO_PROV_HEADER

3 E—»:—» to 12LV01

:\A ISO_PROV_PTR = Address of next block
ISO_PROV_DONE = 1
*sy=0

\ ISO_PROV_PTR = Address of next block

ISO_PROV_DONE = 1

* sy is set in the header according to
the sy in ISO_PROV_HEADER

5) E—»:—» to 12LV01

ISO_PROV_FRAME_LENGTH

2) E_>_—> to 12LV01

\A ISO_PROV_PTR = Address of next block

ISO_PROV_DONE =1
*sy=0

[

“H
S—» e —p 10 12L.V01

\A ISO_PROV_PTR = Address of next block

ISO_PROV_DONE =1
*sy=0

Figure 6 Configuring and implementing the isochronous provider

5. 2 ISOCHRONOUS DIGITAL RECEIVER

The isochronous digital receiver receives automatic isochronous block write request packets from the
isochronous digital provider or any device that can send 1394 packets. The parameters used to configure
the isochronous digital receiver are defined by the following constants:

Address

Definition Default Value

Location

1 Oxaff34 | SO_REC_ENABLE OFF Enables the receiver channel 0 = All
0 = All channels disabled channels
1 = Channel 1 enabled disabled
2 = Channel 2 enabled
3 = Both channels are enabled
2  Oxaffl0 |SO_REC CHAN 1_OFF TAG: Format of data carried TAG=1
(bits 6-7) chanNum =0
chanNum: Isochronous receive
port 1channel number (bit O to 5)
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3 Oxaff3g | SO_REC BLOCK_LENGTH 1_OFF | ength of the block of the memory 8 bytes
to receive in byte (channel 1) (0 to 512 bytes)

4  Oxaff3c | SO_REC_FRAME_LENGTH 1_OFF | ength of the frame of the memory 512 bytes
to be received, expressed in bytes (0 to 2Mb)
(channel 1).

5 Oxaff40 | SO REC DEST HIGH 1_OFF Address high of the block of the 0
memory to be written (channel 1). (16 bits)

6 Oxaff44 1SOREC DEST_LOW1 OFF Address low of the block of the 0x1200000
memory to be written (channel 1). (32 hits)

7  Oxaff48 |SO_REC PTR 1 _OFF Ptr of the address after a DMA 0
transfer. Used to know where the
pointer of the receiver is (channel
1).

8 OxaffAc | SO_REC_SYNC_ 1 _OFF syMode: The type of syMode =0
synchronization (bits 4-7) sy=1

0 = no synchronization

1 = synchronization for each
corresponding sy
sy: transaction layer-specific
synchronization bits.
0 = no synchronization (bits 0-3)

9 Oxaff50 | SO_REC DONE_1_OFF Reception of the block has been 0
completed when this bit is set to 1.

10 Oxaffl4 | SO_REC CHAN 2_GOFF TAG: Format of data carried TAG =1
(bits 6-7) chanNum =1
chanNum: Isochronous receive
port 2 channel number (bits 0-5)

11 Oxaff54 | SO_REC BLOCK _LENGTH 2_OFF | ength of the block of memory to 8 bytes
be received, expressed in bytes (0 to 512 bytes)
(channel 2).

12 Oxaff58 | SO_REC FRAME_LENGTH 2_OFF | ength of the frame of memory to 512 bytes
be received, expressed in bytes (0to 2MB)
(channel 2).

13 Oxaffs5c | SO_REC DEST H GH 2_OFF Address high of the block of the 0
memory to be written (channel 2). (16 bits)

14 Oxaff60 | SO_REC DEST LON2 OFF Address low of the block of the 0x1400000
memory to be written (channel 2). (32 bhits)

15 Oxaffe4 | SO_REC PTR 2_OFF PTR of the address after a DMA 0
transfer. Used to know where the
pointer of the receiver is
(channel 2)

16 Oxaffe8 | SO_REC SYNC 2_OFF syMode: The type of syMode = 0
synchronization (bits 4-7) sy=1

0 = no synchronization

1 = synchronization for each
corresponding sy
sy: transaction layer-specific
synchronization bits.
0 = no synchronization (bits 0-3)

17 Oxafféec | SO_REC DONE_2_OFF Reception of block has been 0
completed when this bit is set to 1.

Table 8 Isochronous digital receiver parameters
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5.2.1 Configuring the isochronous receiver

Configure the isochronous receiver using the steps listed below:

e Configure the reception channel in the | SO REC CHAN_x_OFF constant:
TAG Isochronous data format tag. (See IEEE 1394-1995 6.2.3 and IEC 61883 for more
information about isochronous data format tags.)
Only packets with the same TAGwill be accepted on this channel.
» Set the length of the blocks to be received in the | SO PROV_BLOCK_LENGTH_x_COFF constant.
» Set the length of the frames to be received in the | SO PROV_FRAME_LENGTH x_OFF constant.
» Set the destination of the data blocks in the 1SO PROV_SRC LONx_OFF and | SO PROV_SRC_
HI GH_x_OFF constants.
»  Configure the synchronization in the | SO REC_SYNC x_OFF constant:
syMode: the synchronization type: 0 = no synchronization
1 = synchronization for each corresponding sy
sy: transaction layer-specific synchronization: 0 = no synchronization

Activate the receiving channel(s) in the | SO REC ENABLE_OFF constant.

All these parameters can be saved in the user FLASH.
NOTE: For the card to be standalone, they must be saved here.

Before reading the data, it is important to check if it has been received. The | SO REC PTR x_OFF constant
indicates where in memory the next bock will be received. This value is updated every time a block is
received. The | SO REC DONE_x_OFF constant is also set to 1 after each block is received.

Examples of configuring and implementing an isochronous digital receiver appear on the following page.
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The following is an example of the isochronous digital receiver with the syMode in | SO REC SYNC x_OFF

equal to 1.

ISO_REC_BLOCK_LENGTH_x_OFF

Address = —>» } 4/

ISO_REC_SRC_LOW_x_OFF

|

When isochronous packet is received (case of syMode in ISO_REC_SYNC_x_OFF is set to 1):

ISO_REC_FRAME_LENGTH_x_OFF

Packet is accepted if :
channel number and TAG correspond to ISO_REC_CHAN_x_OFF

*
1) l;f)\r/?)l T —P ISO_REC_PTR_x_OFF = Address of next block * sy in the header
ISO_REC_DONE_x_OFF =1 has no effect
—
2) from * * sy don't correspond to
— EmE — P —» ISO_REC_PTR_x_OFF = Address of next block sy >SP
12Lv01 ISO_REC_DONE_x_OFF = 1 the sy in
_REC_ _X_OFF = ISO_REC_SYNC_x_OFF
—
3)
from EEE — —» ISO_REC_PTR_x_OFF = Address of next block S don't correspond to
121vo01 ISO_REC_DONE_x_OFF = 1 the sy in
. _REC_ X = ISO_REC_SYNC_x_OFF
—
4) 1;?\'701 [~ STy, |50 REC_PTR_X_OFF = Address of nextblock  * sy correspond to the sy in
ISO_REC_DONE_x_OFF = 1 ISO_REC_SYNC_x_OFF
—
5) from * * sy don't correspond to
—p cmmmmEmE —P —» ISO_REC_PTR_x_OFF = Address of next block Yy >SP
121vo01 ISO_REC_DONE_x_OFF = 1 the sy in
_REC_ % OFF = ISO_REC_SYNC_x_OFF
—
6)

Figure 7 Configuring and implementing the isochronous digital receiver with the syMode = 1
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The following is an example of the isochronous digital receiver with the syMode in | SO REC SYNC x_OFF
equal to 0.

When isochronous packet is received (case of syMode in ISO_REC_SYNC_x_OFF is set to 0):

l) 1;?\% 1 I e . EEEETT y 1SO_REC_PTR_X_OFF = Address of next block
ISO_REC_DONE_x_OFF =1

|
2)
1;?\% 1 = . —)» ISO_REC_PTR_x_OFF = Address of next block
ISO_REC_DONE_x_OFF =1
|

3)
from — EEEEE —P E» ISO_REC_PTR_x_OFF = Address of next block

12L.v01 ISO_REC_DONE_x_OFF = 1

[
4) —» ISO_REC_PTR_x_OFF = Address of next block
from gy pmmmm —p ISO_REC_DONE_x_OFF =1
[

12Lv01
5)
» ISO_REC_PTR_x_OFF = Address of next block
from gy sy —ppp [mmmmmmms ISO_REC_DONE X OFF =1
12LvV01 e
|
6) » ISO_REC_PTR_x_OFF = Address of next block
ISO_REC_DONE_x_OFF =1
from g Erern —e Em
12L.vV01
7
) from — Emmmmm — EEEEE * Before reception:
12LV01 » ISO_REC_PTR_x_OFF = Address of next block ISO_REC_PRT_x_OFF =
ISO_REC_DONE_x_OFF =1 ISO_REC_FRAME_LENGTH_x_OFF
- +ISO_REC_SRC_LOW_x_OFF
|
8)

Figure 8 Configuring and implementing the isochronous digital receiver with syMode =0
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6. IP CARRIER BOARD DESCRIPTION

6. 1 Introduction

Two IP carrier boards are currently available:

* SD-VME-IPC
* SD-VME-IPA

These IP carrier boards are stacked on the VME-400 board. Up to three IP carrier boards may be
stacked on the VME-400 board at any one time.

6.1.1 SD-VME-IPC

This IP carrier board can support up to 4 IP modules for I/O transactions on the 16-bit IP Bus. The IP

carrier board supports operating speeds of either 8 or 32 MHz. Setting a jumper selects the speed to
use.

Four 50-pin DIN connectors are placed on the front panel of the board. Each connector corresponds

to one of the four IP Modules on the carrier board.

6.1.2 SD-VME-IPA

The SD-VME-IPA carrier board has the same functionality as the SD-VME-IPC board. The main
difference is the type of the connectors placed on the front panel of the board.

Three DB37 connectors are placed on the front panel. The first connector is shared between IP

Modules 2 and 3. The two remaining connectors are joined together and shared between IP Modules 0
and 1.
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6. 2 Adapter Block Diagrams

6.2.1 SD-VME-IPC Block Diagram

The SD-VME-IPC block diagram is shown below.

IP3
DIN
connector

P2
DIN
connector

IP1
DIN
connector

IPO
DIN
connector

optional resistors
network pull-ups

IP Module 3

IP Module 2

IP Module 1

VCC for optional pull-ups
GND for pull-ups

IP Module 0

Expansion connector for additionnal IP carrier

boards

jumpers for hardware
settings

sng dl 1q 9T

11

snq [ed0] }q ¢e

Figure 9 Block diagram of the SD-VME-IPC carrier board
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The four DIN connectors are 50-pin connectors with a pin-to-pin correspondence with the IP Modules’ pins.
The pin correspondence of the connector is explained in Table 9.

DIN connector pin IP Module pin

1 /01
2 I/0 2
3 /03
49 1/0 49
50 1/0 50

Table 9 Pin-out correspondence between DIN connector and IP Modules

The on-board jumpers are used to set hardware options. One jumper is used to set the board’s clock rate
(8MHz or 32MHz), and the others are used to configure the carrier board ID number, as illustrated below.

o oo
P15
o oo

| J1 J2 | J3 |
TN

carrier board ID clock rate

Figure 10 Jumper functions

The jumper settings are explained in the following two tables, where an ‘X’ indicates that the jumper is
installed and a dash indicates that no jumper is installed.

P8 P10 Board ID
X X IP carrier 1
- X IP carrier 2
X - IP carrier 3
- - Must not be used

Table 10 Jumper settings for the board ID
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8 MHz

X 32 MHz

Table 11 Jumper settings for Clock Rate.

Optional resistor networks can be inserted on the board to provide pull-ups for the IP Module’s 1/0. When
the pull-ups are used, they must have VCC provided for them, depending on IP Module types and
requirements.

6.2.2 SD-VME-IPA Block Diagram

IP Module 3
Vv Al v
IP2&3
DB37 |
[connector \17
IP Module 2
-V NV
=
o
=4
o e
TN
joe) =)
@ 5
IPO&1 9
DB37 |\ A \ -
connector|\ 4 IP Module 1 \ Y S
#1
IPO&1
DB37 IP Module 0
onnectorjv v NV
#2
Expansion connector for additionnal IP carrier :>
boards
jumpers for hardware -
settings

Figure 11 Block diagram of the SD-VME-IPA carrier board

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.
Edition 1 27



VME-400 Communication Adapter

User’'s Manual VI. IP Carrier Board Description

The three DB37 connectors are shared between the various IP Modules. One connector is used for IP
Modules 2 and 3, and the other two are redundant and used for IP Modules 0 and 1. Table 12 and Table

13show the pin correspondence of the connector.

Table 12 Pin-out correspondence between DB37 connector and IP Modules 3 and 4

DB37-1 pin IP Module-2 pin IP Module-3 pin
1 - /01
Through - Through
16 - I/0 16
17 /01 -
Through Through -
32 I/O 16 -
33-37 GND

DB37-2 and DB37-3 pin  IP Module-0 pin  IP Module-1 pin
1 - /01
Through - through
16 - I/0 16
17 /01 -
Through through -
32 I/0 16 -
33-37 GND

Table 13 Pin-out correspondence between DB37 connector and IP Modules 1 and 2

The on-board jumpers are used to set hardware options. One jumper is used to set the adapter’s clock
rate (8MHz or 32MHz), and the others are used to configure the carrier board ID number, as explained in
the figure below.

o oo
P15
o oo
J1 J2 J3

I / I v\I

carrier board ID clock rate

Figure 12 Jumper functions
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The jumper settings are outlined in the two tables below, where an ‘X’ indicates that the jumper is installed
and a dash indicates that no jumper is installed.

P8 P10 Board ID
X X IP carrier 1
- X IP carrier 2
X - IP carrier 3
- - Must not be used

Table 14 Jumper settings for the adapter board ID

P10 Clock

Rate
8 MHz

X 32 MHz

Table 15 Jumper settings for Clock Rate
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6. 3 Front Panel View

6.3.1 SD-VME-IPC Front Panel View

SD-VME-IPC

pin 1

/ 0 0 IP3 DIN connector
IP2 DIN connector

IP1 DIN connector

IPO DIN connector

| — VCC for pull-ups

O_/

o—_|

[ ———— Common GND

Sednet

Figure 13 Front panel view of the SD-VME-IPC board
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6.3.2 SD-VME-IPA Front Panel View

SD-VME-IPA

DB37 connector #1
for IP module 2 and 3

| —pinl

DB37 connector #2
— for IP module 0 and 1

DB37 connector #3
——T for IP module 0 and 1

Sednet

Figure 14 Front panel view of the SD-VME-IPA board
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6. 4 Memory Mapping of the IP Modules

The following table is the memory mapping for the IP modules:

IP module 0 IP module 1 IP module 2 IP module 3
ID SEL 0x09000000 0x09000080 0x09000100 0x09000180
(64 bytes)
INT SEL 0x09000040 0x090000C0 0x09000140 0x090001CD IP carrier board
(64 bytes) #1
10 SEL 0x09000400 0x09000500 0x09000600 0x09000700
(16 bytes )
ID SEL 0x09400000 0x09400080 0x09400100 0x09400180
(64 bytes)
INT SEL 0x09400040 0x094000C0 0x09400140 0x094001CD IP carrier board
(64 bytes) #2
10 SEL 0x09400400 0x09400500 0x09400600 0x09400700
(16 bytes )
ID SEL 0x09800000 0x09800080 0x09800100 0x09800180
(64 bytes)
INT SEL 0x09800040 0x09800000 0x09800140 0x098001C0 IP carrier board
(64 bytes) #3
10 SEL 0x09800400 0x09800500 0x09800600 0x09800700
(16 bytes )

Table 16 Memory mapping for IP modules

The following table shows a memory mapping for the 10 SEL that allows access to all the IP modules’ IO
SEL in a continuous memory space, therefore requiring less memory access:

IP Module 0 IP Module 1 IP Module 2 IP Module 3
10 SEL 0x09000200 0x09000210 0x09000220 0x09000230 IP Carrier board
(16 bytes ) #1
10 SEL 0x09000240 0x09000250 0x09000260 0x09000270 IP Carrier board
(16 bytes ) #2
10 SEL 0x09000280 0x09000290 0x09000300 0x09000310 IP Carrier board
(16 bytes ) #3

Table 17 Memory mapping for the 10 SEL

1 ID SEL is the location that contains specific information about your IP modules
(Vendor ID, Product ID, IP type, etc. See your IP documentation for details.)
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7. USER SPECIFIC FUNCTIONS (USF)

With the SD-VME-400 board interface, you can implement your own functions called User Specific
Functions (USF), which are used to execute your own sequences of instructions. For example, a USF can
be used to configure the VME communication adapter, transmit or receive asynchronous packets or
update the communication adapter's LEDs or four-character display screen. You can create these
functions using routines that are implemented in a library.

An example of an USF is provided in Section 7. 7. A selection of routines you can use to create the USF
are described in Section 7. 6.

7.1 Parameters

Two parameters are associated with USF.

Address Definition Default Value

location

0xb0008 USER_FUNCTI ON 0 =Idle 0=Idle
1 = Start

2 = Start if P10 is not connected
3 = Start if P10 is connected
0xb000c | USER_FUNCTI ON_ADD Address of the user function 0xc0000

The USER_FUNCTI ON parameter is used to start the USF and the USER_FUNCTI ON_ADD defines the start
address of the USF. You can modify these parameters by writing different values to their addresses.

These parameters are set with default values read from the FLASH memory at start up. The
corresponding parameters are USER_FUNCTI ON_FLAGand USER_FUNCTI ON_ADD.

Addrgss Definition Default Value
location

OxAFF2C | USER_FUNCTI ON_FLAG Flag for user functions 0 =lIdle
OxAFF30 USER_FUNCTI ON_ADD Address of the user function 0xc0000

Table 18 USF parameters

You can set and save these parameters with the EVM-400-S| software interface program.
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7. 2 Creating a User Specific Function (USF)

To create a User Specific Function, usf. c, use the functions described in Section 7. 6. An example you
can use as a guide is provided in Section 7. 7. The basic steps to follow are given below.

1. Select the destination addresses where the user specific function will be uploaded in memory, if you
wish to modify the default values. The destination address for the function (ROM2) and the data
(RAM1) must both be set. These addresses are specified in the | i nk. spc and usf . spc files. Be sure
that the locations you choose are in the user SRAM. See Sections 7. 8 and 7. 9 for examples of the
I i nk. spc and usf. spc files respectively.

2. Compile the usf.c file with the makefile nr. bat . This will create the files you need to create the S-
Record file.

3. Execute the usf. bat file to create the S-Record file, usf . dwn.

4. Use the EVM-400-SI software to update the User Specific Function in the FLASH memory of the
selected VME communication adapter. (See Section 7. 3 for details.)

5. Click the Quit button to return to the main screen of the EVM-400-SI program.

7. 3 Updating a User Specific Function (USF) in FLASH memory

Use the EVM-400-SI application to update the USF in the VME communication adapter’'s FLASH memory.

1. Choose Update USF from the Update pull-down menu. The Update USF dialogue box will appear.

Indicate the bus and node ID of the communication adapter whose firmware you wish to update in
hexadecimal.

3. Select the Motorola S-Record Format file with the file extension .DWN containing the update to be
written to the firmware of the selected VME communication adapter. When you click the File name
textbox, a dialogue box will appear where you select the appropriate DWN file. The truncated path of
the file you choose will be displayed in this textbox once the dialogue box closes.

4. Click the Send button to download the User Specific Function to the VME communication adapter you
selected in the Update USF dialogue box.

5. Click the Quit button to return to the main screen of the EVM-400-SI program.

7. 4 Executing a User Specific Function (USF)

1. Update the VME communication adapter’s FLASH using your USF.
2. Specify the USF's start address by setting the USER_FUNCTI ON_ADD parameter
3. Set the appropriate value of the USER_FUNCTI ON from Table 19:
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Parameter Value Action
1 Starts the USF
2 Starts the USF if jumper P10 is not connected
3 Starts the USF if the jumper P10 is connected

Table 19 USER_FUNCTION parameter values

If you need to run the USF at startup, update the USER FUNCTI ON_FLAG and USER _FUNCTI ON_ADD
parameters in the FLASH memory with the appropriate values.

ii Caution: If you set the USER_FUNCTION_FLAG to 1, the

USF will be run at each startup.

7.5 Available USF Structures

7.5.1 p_1394 packet_t

SYNOPSIS
typedef struct _p 1394 packet_s {
unsi gned | ong add_packet; /* Address of packet */
unsi gned | ong add_dat a; /* Address of data */
unsi gned | ong | engt h; /* Length in quadlets */

} p_1394_packet _t;

DESCRIPTION Defines the address and length of the packet to be transmitted or received.

PARAMETERS add_packet - The address of packet to be transmitted or received
add_dat a - The address of the packet's data

| engt h - The length of data contained in the packet, expressed in quadlets.
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7.5.2 sdNET_Packet_t

SYNOPSIS
typedef struct sdNET_Packet s {

ULONG t Code;
uni on {
struct {
ULONG bus;
ULONG node;
ULONG r Code;
ULONG of f set Hi gh;
ULONG of f set Low,
ULONG xt Code;
ULONG t Label ;
ULONG r et ryCode;
ULONG priority;
} asy;

struct {
ULONG channel ;
ULONG t ag;
ULONG synchr o;
} iso;
} type;
ULONG dat al en;
ULONG ack;
ULONG speed;
PULONG dat a;
} sdNET_Packet t, *PsdNET_Packet t;

DESCRIPTION Defines all fields of an IEEE-1394 asynchronous packet. These fields are used to format a
packet to be transmitted or read the information in a received packet.

PARAMETERS t code — The code indicating the transaction type. See IEEE 1394-1995 6.2.4.5
bus — The bus ID of the incoming or outgoing packet. See IEEE-1394-1995 6.2.4.2.1
node — The node ID of the incoming or outgoing packet. See IEEE-1394-1995 6.2.4.2.1

r Code — The response code for incoming response packets. See IEEE-1394-1995
6.2.4.10

of f set Hi gh — The 16 bits high address. See IEEE-1394-1995 6.2.4.2.2
of f set Low — The 32 bits low address. See IEEE-1394-1995 6.2.4.2.2
xt Code — The extended transaction code. See IEEE-1394-1995 6.2.4.9

t Label — The label uniquely identifying each transaction. See IEEE-1394-1995 6.2.4.3
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retryCode — The code indicating whether or not this packet is a retry. See IEEE-1394-
1995 6.2.4.4

priority — The priority for the PHY backplane. See IEEE-1394-1995 6.2.4.6
channel — The packet’s isochronous channel number. See IEEE-1394-1995 6.2.4.13
tag — The isochronous packet’s tag. See IEEE-1394-1995 6.2.4.12

synchro — The synchronization code for isochronous transmission. See |IEEE-1394-
1995 6.2.4.14

dat al en — The packet's data length. See IEEE-1394-1995 6.2.4.8
ack — The acknowledge code for asynchronous packets. See IEEE-1394-1995 6.2.5.2.2

speed — The speed at which the packet was sent. 00 = 100 Mbps, 01 = 200 Mbps, 10 =
400 Mbps, and 11 is undefined.

data — The information to be transmitted in quadlet format. See IEEE-1394-1995
6.2.4.11

7. 6 Available USF Functions

7.6.1 SD_Reset_1394

SYNOPSIS

i nt SD Reset 1394()

DESCRIPTION Resets the 1394 physical and logical interface hardware (bus reset).

INPUT

OUTPUT

RETURNS

None

None

1 — SUCCESS. The call was successful.
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7.6.2 SD_Check_port_1394

SYNOPSIS

int SD Check_port_1394()

DESCRIPTION Verify which 1394 ports, if any, are connected to the serial bus.

INPUT None
OUTPUT None
RETURNS

0 - No port connected

1 - Port #1 connected

2 — Port #2 connected

3 — Ports #1 and #2 connected

4 — Port #3 connected

5 - Ports #1 and #3 connected

6 — Ports #2 and #3 connected

7 — Ports #1, #2 and #3 connected

8 - ADAPTER_NOT_FOUND. The required adapter ID was not found

7.6.3 SD_Init_Adapter_1394

SYNOPSIS
i nt SD I nit_adapter _1394()

DESCRIPTION Initializes the 1394 Logical Interface Register. When you call this service, the Control
register is set to 0x86700001, the Interruption Mask register is set to 0x80000000 and
FIFO Control register is set to 0x00020000.

INPUT None

OUTPUT None
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RETURNS
1 — SUCCESS. The call was successful
8 - ADAPTER_NOT_FOUND. The required adapter ID was not found

7.6.4 SD_Receive 1394

SYNOPSIS
int SD Receive_1394(
p_1394 packet t *p_packet)

DESCRIPTION Receives an IEEE-1394 asynchronous packet from the GRF FIFO of the 1394 Logical
Interface FIFO.

INPUT *packet — Pointer to a p_1394_packet _t structure that defines the IEEE-1394
asynchronous packet to be received.

OUTPUT None

RETURNS - 12 — DATA_NOT_PRESENT. No data is present
O her — Extra-header (See TSB12LVO1A Data Manual, Sections 4.1.3 and 4.1.4):

012 34 56 7 8 8 MWNTI 1415|1E 17 1a 19|E|}i1 23 23|24 25 36 IT| 20 28 30 I

spd WriteCount tCode ackSent

PaciZo

Bit 11 = PacCo

Bits 13-14 = Speed

Bits 15t0 23 =W i t eCount
Bits 24 to 27 =t Code

Bits 28 to 31 = ackSent

Figure 15 1394 packet header bit values

7.6.5 SD_Send _asy 1394

SYNOPSIS
int SD Send_asy_1394(
p_1394 packet _t *p_packet)
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DESCRIPTION Sends an IEEE-1394 asynchronous packet to the ATF FIFO of the 1394 Logical Interface
FIFO.

INPUT *packet — Pointer to the p_1394_packet _t structure that defines the IEEE-1394
asynchronous packet to be sent.

OUTPUT None

RETURNS
0 — FALSE. The call failed
1 — SUCCESS. The call was successful

7.6.6 SD_mkpacket 1394

SYNOPSIS
i nt SD _nkpacket _1394(
sdNET_Packet _t *pk,
p_1394 packet _t *p_packet)

DESCRIPTION Creates a pre-formatted IEEE-1394 asynchronous packet with the parameters defined at
*pk.

INPUT *pk — Pointer to the sdNET_Packet _t structure which defines all fields of an IEEE-1394
asynchronous packet.

OUTPUT *p_packet - Pointerto p_1394_packet _t structure. This structure will be filled after the
IEEE-1394 asynchronous packet is created.

RETURNS
0 — FALSE. The call failed
1 — SUCCESS. The call was successful

7.6.7 SD_Init_IDMA

SYNOPSIS
int SD_Init_I DVA()

DESCRIPTION Configures IDMA channels 1 and 2. More specifically, this function sets the IDMA channel
configuration register. The IDMA channels are set to ignore the FREEZE signal, the IDMA
channel 1 is given priority over IDMA 2, the interrupt service masks are enabled, and the
arbitration ID is set to 6.

INPUT None
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OUTPUT None

RETURNS
1 — SUCCESS. The call was successful

7.6.8 SD_LED_Error_on

SYNOPSIS
int SD LED Error_on()

DESCRIPTION Lights up the Error LED.

INPUT None
OUTPUT None
RETURNS

1 — SUCCESS. The call was successful

7.6.9 SD_LED_Error_off

SYNOPSIS
int SD LED Error_off()

DESCRIPTION Switches off the Error LED.
INPUT None
OUTPUT None

RETURNS 1 — SUCCESS. The call was successful

7.6.10SD_LED_Run_on

SYNOPSIS
int SD LED Run_on()

DESCRIPTION Lights up the Run LED.
INPUT None

OUTPUT None
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RETURNS 1 — SUCCESS. The call was successful

7.6.11SD_LED_Run_off

SYNOPSIS
int SD LED Run_off ()

DESCRIPTION Switches off the Run LED.
INPUT None
OUTPUT None

RETURNS 1 — SUCCESS. The call was successful

7.6.12SD_LED_Comm_on

SYNOPSIS
int SD LED Conm on()

DESCRIPTION Lights up the Communication LED.
INPUT None
OUTPUT None

RETURNS 1 — SUCCESS. The call was successful

7.6.13SD_LED Comm_off

SYNOPSIS
int SD LED Conm of f ()

DESCRIPTION Switches off the Communication LED.
INPUT None
OUTPUT None

RETURNS 1 — SUCCESS. The call was successful
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7.6.14 SD_Init_digit

SYNOPSIS

int SDInit_digit(int digit_on)
DESCRIPTION Switches an LCD digit ON or OFF.
INPUT digit_on — 0=0ff,1=0n
OUTPUT None

RETURNS 1 — SUCCESS. The call was successful

7.6.15 SD_Update_digit

SYNOPSIS
int SD Update_digit(unsigned char *ptr_c)

DESCRIPTION Updates the four-character LCD display.
INPUT *ptr_c - Pointer to an array of four characters.
OUTPUT None

RETURNS 1 — SUCCESS. The call was successful

7. 7 USF Example

In this example, the 1394 bus is initialized, reception of 1394 packets is initialized, and the device sends
and is readied to receive an asynchronous packets.

/*********************************************************************/

/* File name : usf.c */
/* Descript. : USF Exanpl e */
/* Version : 1.02 */
/* Date : 03-22-99 */
/* Aut hor : C. Brayet */

Conpany : Sederta, Product Division of Mndready Inc. */

/*
/*********************************************************************
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File description
voi d mai n()

**********************************************************************/

#i ncl ude "pl394. h"

#i ncl ude "tsbl12c0l1. h"
#i ncl ude "sdfw . h"

#i nclude "io.h"

#i ncl ude "i eeel394. h"

/* d obal variables */

/* External functions */

/*********************************************************************/

/*~k*~k*~k*~k~k~k~k~k~k********************************************************/
/* Main functions: */
/* - initialize the 1394 */
/* - send asynchronous 1394 pre-fornmat packet */
/* - wait for an asynchronous packet */
/*~k*~k*~k*~k~k~k~k~k~k********************************************************/

voi d mai n()

i nt i,

i nt err, port;

unsi gned char ch[ 4];

SdNET_Packet _t out 1394 pk; /* 1394 structure definition */
[* (sdfwi.h) */

p_1394 packet _t p_out _pk; /* 1394 sent packet address */
/* Definition (sdfw .h) */

unsi gned | ong out _pk[ MAX_DATA QUADLET] ; /* 1394 packet */

p_1394 packet _t p_i n_pk; /* 1394 received packet address */
/* Definition (sdfw .h) */

unsi gned | ong i n_pk[ MAX_DATA QUADLET] ; /* 1394 packet */

unsi gned | ong *ptr_out;

unsi gned | ong *ptr_in;

/* Initialization, w thout interrupt */
if((err = SD Init_adapter _1394()) != SUCCESS)
SD LED Error_on();

/* Update LCD digits */
ch[0]="H; ch[1]="Y; ch[2]="P; ch[3]="R;

port = SD_Check_port _1394();

if(port & 4) ch[1] = ch[1] + 43;
if(port & 2) ch[2]= ch[2] + 43;
if(port & 1) ch[3]= ch[3] + 43;

i f(port == ADAPTER NOT_FOUND) {
ch[0]='E'; ch[1]='R; ch[2]="R; ch[3]='6"; }

err = SD Update_digit(&h[0]);
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/* Set the LED RUN */

(i eeel394.

hy */

err = SD LED Run_on();

/* Initialize 1394 packet reception */

p_i n_pk. add_packet = (unsigned |ong)& n_pk[O0];
/* Definition of the 1394 asynchronous packet
out 1394 pk.type. asy. bus = 0;

out 1394 pk.type. asy.node = Oxb;

out 1394 pk.type. asy. of fset Low = 0xc0000;

out 1394 pk.type. asy.offsetH gh = 0;

out 1394 pk.type.asy.tLabel = 0;

out _1394 pk.speed = | EEE1394_ASYSPD200Mi t s;
out 1394 pk.type.asy.retryCode = | EEE1394 Retry_ O;

out 1394 pk.t Code
out 1394 pk. datal en
p_out _pk. add_packet

| EEE1394_BLOCK_WRREQ
32; /* 8 quadlets */
(unsi gned | ong) &ut _pk[ 0] ;

err = SD _nmkpacket _1394( &out 1394 pk, &p_out _pk);
/* Data in packet */
ptr_out = (unsigned |long *)p_out_pk.add_dat a;
ptr_in = (unsigned long *)p_in_pk.add_dat a;
for(i=0; i<8; i++)

*ptr_out =i + 0x12340000;

ptr_out ++;
}

/* Send asynchronous 1394 pre-formatted packet */

err = SD Send_asy_1394(&p_out _pk);
/* Wait for an asynchronous packet */
while((err = SD_Receive_1394(&p_in_pk)) ==
{
for (1=0; i<2; i++){
SD LED Run_on();
for (j=0; j<100000; |j++);
SD LED Run_off();
for (j=0; j<100000; j++);}
for (j=0; j<250000; j++);
}
for (j=0; j<5000000; j++);

/* Set the LED COW */
err SD LED Comm on();

7. 8 usf.spc file example

/************************************************************

Exanpl e specification file for the 68000 fam |y

DATA_NOT_PRESENT)

kkkkkkkkkx

Thi s exanpl e

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.

Edition 1

45



VME-400 Communication Adapter
User’'s Manual

VII. User Specific Functions

assunes ROM i s at address 0x0000 and RAMis at address 0xC0000
Regi on "data" (which contains initialized RAM vari abl es) nust

be linked into RAMto give the variables their correct addresses,
but will be downl oaded into ROM at

| ocati on DATA usi ng downl oader

option "-mdata, DATA". Startup code will copy it fromlocation

DATA back i nto RAM

**********************************************************************/

partition { overlay {
CODE_PRCG = $;
region {} code;
region {} string;
region {} const;

} 02; } ROW[addr=0xC0000] ;

partition { overlay {
DATA = $;
region {} data[roundsize=4];
region {} ranfroundsize=4];
region {} buffer;
region {} malloc[size=0x1000];
} 03; } RAML[ addr =0xEO0000] ;

7.9 Link.spc file example

/**********************************************************************

User Specific Function (USF)

~—~

~ e~~~

* X X X

* X X X X

Execut abl e code */
Constant strings */
Constant data */

Set the address here */

RAM to be initialized on reset

RAM t o be zeroed on reset
Execut abl e code */

RAM avai |l abl e to mall oc()
Set the address here */

Exanpl e specification file for the 68000 fanmly. This exanple

assunes RAM is at address 0xC0000

*/
*/

**********************************************************************/

partition { overlay {
region {} code;
region {} const;
region {} string;

} 02; } RAML[ addr =0xC0000] ;

partition { overlay {
DATA = $;
region {} data[roundsize=4];
region {} ranfroundsize=4];
region {} malloc[size=0x1000];
} 03; } RAMD[ addr =0xEO0000] ;

~—~

~—~

* X X X

* X X X

execut abl e code */
constant data */
constant strings */

Set the address here */

RAM to be initialized on reset

RAM t o be zeroed on reset
RAM avai |l able to malloc()
Set the address here */

*/
*/

*/

*/
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8. OTHER FEATURES

8. 1 Writing your Own Parameters to the User FLASH Memory

You can write your own parameters and values to the FLASH memory. To do so, follow the procedure
below:

Action Address Value

1.

Write your data in a memory zone
other than the FLASH area. (The
data will be copied from this zone to
the FLASH.)

Address of the memory
zone where the data is
located

Data Value

Write the address offset low of the
data block to copy to the FLASH
memory in 0x000AFFC4. (The same
address as above.)

0x000AFFC4

Address of the data
block to copy

Write the length in bytes of the data
block to copy to the FLASH memory
in the 16 most significant bits at
address 0x000AFFCO.

0x000AFFCO

[32 length 16|15 origin O]

Write the address offset high of the
data in the 16 least significant bits of
address Ox000AFFCO. (Write a O if
on the card, or Ox1A if on the VME
bus.)

0x000AFFCO

[32 length 16|15 origin O]

Write the address of the FLASH
memory block where the data will be
copied in 0x0O00AFFCs.

O0x000AFFC8

Address of the FLASH memory
block

Start the Update FLASH semaphore
by writing a 1.

O0x000AFFBC

0x000000001

Table 20 Writing user-defined parameters and values to FLASH memory

When updating the FLASH, the system should display the update’s percentage progress and return to
bus/node display when the update is over.

VAN

Caution: Performing a FLASH update may cause loss of all data in
the user SRAM because of the card reboot process.
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8. 2 Detecting the Number of 1394 Adapters Connected to the 1394
Bus with Self-ID Packets

By reading at address 0x000AFD0O, you can read a FIFO with a certain amount of self-ID packets. These
packets tell the VME-400 card how many adapters are connected to the bus and what is the exact
configuration (topology) of the 1394 bus.

These packets are 64-bit and can be interpreted by reading Section 4.3.4.1 of the IEEE-1394 (1995)
Standard. (IEEE Standard for a High Performance Serial Bus)

They are written in a sequential fashion in the memory space starting at 0x000AFDOO and can be read until
a 32-bit word (quadlet) containing 0x00000000 is read, which means that no more self-ID packets can be
found in the FIFO.
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Parameter

Description

Address
Offset

| EEE_1394_VENDCR_| D The 1394 vendor ID identifies the board 0x000AFEDC
manufacturer. Default is 0x30DB
CHI P_I D_HI GH This is the high part of the chip identifier, which is part | 0x000AFEEO
of the Node Unique ID.
CH P_I D_LOW This is the low part of the chip identifier, which is part | O0x000AFEE4
of the Node Unique ID.
| EEE_1394_COMPLI ANCE 1 -> 1394 Compliant 0x000AFEES
0 -> SedNet Compliant
MAX_REC This is the maximum size of a received packet on the | Ox000AFEEC
1394 bus. It is calculated with this formula:
packet size = 2VX-RECH
| SOCH_ENABLE This option enables isochronous transactions. 0x000AFEFO
BUS_MANAGER_ENABLE This option enables bus manager capabilities. 0x000AFEF4
(currently unavailable)
| SOCH_MANAGER_ENABLE This option enables isochronous manager 0x000AFEF8
capabilities. (currently unavailable)
CYCLE_MASTER_ENABLE This option enables cycle master capabilities. 0x000AFEFC
SERI AL_NUMBER The serial number of the card 0x000AFF00
VERSI ON_NUVBER The version number of the software on the card 0x000AFFO4
BUS_NGDE 1394 node and bus number 0x000AFFO08
RESPONSE_FLAG 1394 response flag 0x000AFFOC
(aresponse is sent if the flag is 0x1)
| SO REC_CHAN_1_OFF Isochronous1 channel number 0x000AFF10
| SO_REC CHAN 2_OFF Isochronous2 channel number 0x000AFF14
CS5_AsI Z Address size and data size of the VME 0x000AFF18
SLAV_ADD Base address of the memory map that can be 0x000AFF1C
accessed on the card
SLAV_ADD_MsK Mask for the address on the card 0x000AFF20
VME_ADD Address of the card on the VME bus 0x000AFF24
VME_ADD_MSK Mask for the address on the VME bus 0x000AFF28
USER_FUNCTI ON_FLG F|ag for user function. 0x000AFF2C
USER_FUNCTI ON_ADD Address of user function. 0x000AFF30
I SO_REC_ENABLE_OFF Enables the receiver channel 0x000AFF34
0 = All channels disabled
1 = Channel 1 enabled
2 = Channel 2 enabled
3 = Both channels are enabled
I SO_REC_BLOCK_LENGTH_1_OFF | | ength of the block of the memory to receive in byte | 0X000AFF38
(channel 1)
I'SO_REC_FRAME_LENGTH_1_OFF || ength of the frame of the memory to receive in byte | OX000AFF3C
(channel 1)
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I'SO_REC_DEST_HI GH_1_OFF Address high of the block of the memory to write 0x000AFF40
(channel 1)

I SO_REC_DEST_LONV 1_CFF Address low of the block of the memory to write Ox000AFF44
(channel 1)

I'SO_REC PTR_1_OFF PTR of the address after a DMA transfer. Used to | 0X000AFF48
know where the pointer of the receive is
(channel 1)

I' SO_REC_SYNC_1_OFF syMode: type of synchronization (bite 4 to 7) 0x000AFFAC

0 = no synchronization
1 = synchronization at each corresponding

syMode
sy: transaction layer-specific synchronization bits.
0 = no synchronization (bits 0-3).

I SO_REC_DCNE_1_OFF Reception of block has been completed when this bit | 0X000AFFS0
is setto 1.

I'SO_REC_BLOCK_LENGTH 2_OFF || ength of the block of memory to receive, expressed | 0X000AFF54
in bytes (channel 2).

I SO_REC_BLOCK_FRAME_2_OFF | | ength of the frame of memory to be received, Ox000AFF58
expressed in bytes (channel 2).

I'SO_REC_DEST_HI GH_2_OFF Address high of the block of the memory to be written | 0X000AFFSC
(channel 2).

| SO_REC_DEST_LON 2_CFF Address low of the block of the memory to be written | 0x000AFF60
(channel 2).

I'SO_REC_PTR 2_OFF PTR of the address after a DMA transfer. Used to | 0XO000AFF64
know where the pointer of the receiver is
(channel 2)

I SO_REC_SYNC_2_OFF sy mode: type of synchronization (bits 4-7) 0x000AFF68
sy: transaction layer-specific synchronization bits.
0 = no synchronization (bit 0-3)

I'SO_REC_DONE_2_OFF Reception of block has been completed when this bit | 0X000AFF6C
is set to 1.
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ANNEX II: IMPLEMENTED CSRs

The following Control and Status Registers (CSRs) have been fully or partially implemented for this version
of the VME-400 communication adapter.

Refer to the IEEE Standard for a High Performance Serial Bus (IEEE Std 1394-1995) or the ANSI/IEEE
Std 1212-1994 for further details concerning the how and why of these CSRs.

CSR Address Offset Ts'l’ype‘ Reset Value

State Clear FFFF FOOO 0000 R/W 0x00000000
State Set FFFF FO00 0004 WO -

Node ID FFFF FOOO 0008 R/W OxFFC00000
Reset Start FFFF FO00 000C WO _

Split Timeout Hi FFFF FOOO 0018 R/W 0x00000000

Split Timeout Low FFFF FOOO0 001C R/W 0x80000000

Busy Timeout FFFF FOOO 0210 R/W 0x00200000
Bus Info FFFF FO00 0400 RO -

Bus Info: Bus Type FFFF FO00 0404 RO 0x31333934

Bus Info: capability FFFF FOOO0 0408 RO 0x00FF8000

Bus Info: vendor ID FFFF FOOO 040C RO 0x0030DB00

Chip ID Hi

Bus Info: Chip ID Low FFFF FO00 0410 RO -
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ANNEX Ill: SEMAPHORES

A semaphore is a message sent to the application telling that an action needs to be performed or has been
performed. When a value is written at a certain address, the CPU will know that it must start some

actions. Once the action is completed, the CPU usually answers back by telling that the action is done.

This is a table with all the semaphores mapped on the card. Most of the time, writing a 0x01 to the

address will start the semaphore and a 0x00 will be written when the task is completed.

Address

Semaphore Description
0x000AFF80 RESET This semaphore causes a software reset of the
board being reset.
0x000AFF88 Save parameters in This semaphore takes the parameters in the
FLASH SRAM and writes them to the user FLASH. This
is the only way to change the parameters in the
FLASH since it cannot be accessed by the user
directly. The values in the FLASH are the ones
given to the system at boot-up.
0x000AFF8C Restore default This semaphore takes the parameters in the
parameters default FLASH section and copies them to the
SRAM. This is to be used only when you wish to
restore the system to its default values.
0x000AFF90 Update parameters This semaphore takes the parameters in the user
FLASH area and copies them to the SRAM.
0x000AFF94 Bus Error This semaphore is used internally to monitor bus
errors. (Reserved for use by the system)
0x000AFFA8 1394 bridge This semaphore is used as a request for 1394

packet transmission when the card is used as a
bridge for 1394 packets. It also monitors the state
of the 1394 devices.
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This is the general memory mapping of the card. It contains all memory locations available from the card:

Memory or 1/O Description Permissions

0x00000000 to Flash Memory 256K of reserved FLASH space Read Only
0x0003FFFF (reserved for firmware) (512K, 8-bif)
0x00040000 to Flash Memory 256K of user FLASH space R/W
0x0007FFFF (512K, 8-bit)
0x00080000 to Static Memory Static RAM (256K, 32-bit) Read Only
0x000BFFFF Bank 0 (program SRAM area)
0x000C0000 to Static Memory Static RAM (256K, 32-bit) R/W
Ox000FFFFF Bank 1 (user SRAM area)
0x00100000 1394 Link Layer This controller transmits and receives
(TSB12C01) correctly-formatted 1394 packet Read Only
0x00100100 1394 state machine
0x01000000 to DRAM SIMM 72-PIN SIMM DRAM (16M — 32-bit)
OxO01FFFFFF 16M — Bank O
0x02000000 to DRAM SIMM 72-PIN SIMM DRAM (16M — 32 hit)
Ox02FFFFFF 16 M - Bank 1 (32M option only)
0x09000400 IP MODULE 0 First IP module
0x09000500 IP MODULE 1 Second IP module First IP Carrier
0x09000600 IP MODULE 2 Third IP module Board
0x09000700 IP MODULE 3 Fourth IP module
0x09400400 IP MODULE 4 First IP module RIW
0x09400500 IP MODULE 5 Second IP module | Second IP
0x09400600 IP MODULE 6 Third IP module Carrier Board
0x09400700 IP MODULE 7 Fourth IP module
0x09800400 IP MODULE 8 First IP module
0x09800500 IP MODULE 9 Second IP module | Third IP Carrier
0x09800600 IP MODULE 10 Third IP module Board
0x09800700 IP MODULE 11 Fourth IP module
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This is the memory mapping for the 1394 link layer that transmits and receives 1394 packets. It describes

the TSB12LVOL1 registers:

Address Register—‘ Description

0x00100000 Version Version and Revision register

0x00100004 Node Address Node address and Transmitter acknowledge

0x00100008 Control Control register

0x0010000C Interrupt Interrupt register

0x00100010 Interrupt Mask Interrupt Mask register

0x00100014 Cycle Timer Cycle-timer register

0x00100018 Isoch. Port Number Isochronous Receive Port number register

0x0010001C FIFO Control Controls FIFO allocation or clears the FIFO’s
contents

0x00100020 Diagnostics Diagnostic Control and Status register

0x00100024 Phy Chip Access Access register for the physical chip

0x00100028 Reserved

0x0010002C Reserved

0x00100030 ATF Status Asynchronous Transmit-FIFO Status register

0x00100034 ITF Status Isochronous Transmit-FIFO Status register

0x00100038 Reserved

0x0010003C GRF Status General Transmit-FIFO Status register (read-only)

0x00100040 Reserved

Copyright © 2000, Sederta, Product Division of Mindready Solutions Inc. All Rights Reserved.

Edition 1

54




VME-400 Communication Adapter
User’'s Manual ANNEXES

ANNEX V: ERROR MESSAGES

Error messages may be displayed on your LCD display to let you know that an error was encountered
on your system.

Some errors may be minor; whereas others may be significant or even unrecoverable.

The list below summarizes the most common errors that could happen on your system:

Error Message Description

ERR1 SRAM error

ERR2 DRAM error

ERR3 1394 initialization error
ERR6 No 1394 adapter found
ERR7 Flash Update error
ERRS Bus error

ERR9 1394 operation timeout
ERR10 VME operation timeout
ERR11 Reserved

ERR12 Reserved

ERR13 Reserved

ERR14 Reserved

ERR15 Reserved

ERR16 Reserved
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